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(i) providing said aqueous solvent in an amount resulting in 
complete hydrolysis and providing said acid in an amount maintaining a hydrolyzed 
precursor and avoiding gelation or precipitation; and 

(ii) providing said surfactant and saifl silica precursor in a mole ratio 
that is above a lower mole ratio that produces a non-porous ^ilica phase and below an upper 
mole ratio that produces a lamellar phase. 

2. The method as recited in claim 1, wherein smd lower mole ratio is about 0.05. 

3. The method as recited in claim 1, wherein said upper mole ratio is about 0.3. 

4. The method as recited in claim 1 , wherein said acid is added in an amount 
resulting in a pH of said silica precursor solution of flbm about 1 to about 4. 

5. The method as recited in claim 4 7 whe/ein said pH is about 2. 

6. The method as recited in claim 1 , wherein the step of forming includes diluting 
with an alcohol. 

7. The method as recited in claim 6,Avherein said alcohol is ethanol. 

8. The method as recited in claim L wherein said aqueous solvent, said acid, and 
said surfactant are premixed before combining with said silica precursor. 

9. The method as recited in claim 1, wherein said mesoporous material is in a 
geometric form selected from the group consisting of fiber, powder, and film. 

10. The method as recited in claim 1, wherein said forming is spin-casting. 

1 1 . The method as recited in claim 1 , wherein said forming is spraying. 
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12. The method as recited in claim 1 , further comprising adding a pre-polymer or 
a polymer to said silica precursor solution making a pituitbus mixture, 

13. The method as recited in claim 1 , wherein *aid forming is drawing. 

14. The method as recited in claim 1 , wherein said forming is squeegeeing. 

15. The method as recited in claim 1, furthe/ comprising the step of adding a metal 
compound to the silica precursor solution. 

16. The method as recited in claim 1 5, wherein said metal compound is selected 
from the group consisting of metal halide, metal npate, and combinations thereof. 

17, The method as recited in claim lfijj wherein said metal halide is a metal 
chloride. 

1 8. The method as recited in claim i 6, wherein said metal is selected from the 
group of aluminum, iron and combinations thereof, 

19. The method as recited in clai^a 1, wherein said silica precursor is an alkoxide 
silica precursor or a tetrachlorosilane. 

20, The method as recited in cldim 1, wherein said aqueous solvent amount is 
characterized by a ratio of said aqueous solvent to said silica precursor of about 7. 

21 , The method as recited in claim 1, wherein said acid amount is characterized 
by a ratio of said acid to said silica precursor of about 0- 1 . 

22. The method as recite^ in claim 1, further comprising adding a swelling agent 
to the silica precursor solution. 
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23. The method as recited in claim 22, wherein^aid swelling agent is 1,3,5- 
trimethylbenzene. 

24. The method a$ recited in claim 1, further/comprising the step of calcining the 
mesoporous material. 

25. A method of making a mesoporous silica film, comprising the steps of 

(a) combining a silica precursor with! an aqueous solvent, an acid and a 
surfactant having an ammonium cation into a silica precursor solution, 

(b) templating the silica precursor with the surfactant and obtaining the 
mesoporous material from the templated silica precii-sor, 

(c) forming said silica precursor into a preform; and 

(d) rapidly evaporating said aqueous solvent from said preform for 
obtaining the mesoporous material, wherein the improvement comprises: 

(i) said silica precursor isf tetraethoxysilane; 

(ii) providing said aqueois solvent in a superstoichiometric amount 
and providing said acid in an amount maintaining a hydrolyzed precursor and avoiding 
gelation or precipitation; 

(iii) providing said sur&ctant and said silica precursor in a mole ratio 
that is above a lower mole ratio that produces^ non-porous silica phase and below and upper 
mole ratio that produces a lamellar phase; anc 

(iv) said forming includes diluting with an alcohol, 

26. The method as recited in cMm 26, further comprising adding a pre-polymer 
or a polymer to said silica precursor solution making a pituitous mixture. 

27. The method as recited pi claim 26, wherein said rapidly evaporating is by 
spin-casting. 
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40. A method of making a mesoporous film/o^i a substrate, the method 
comprising the steps of: 



(a) combining a silica precursor wit] 
and an ammonium cationic surfactant into a precurso: 



(b) dispensing said precursor solutic n onto the substrate; 



(c) forming a film by evaporation o 

(d) heating the film on the substrate 
decompose the surfactant, thereby producing a mesi 



an aqueous solvent, an acid catalyst 
solution; 



the solvent in less than 5 minutes; and 
to a temperature sufficient to 
oroos film on the substrate. 



4 1 . The method of claim 40 wherein the/precursor solution is a silica precursor 
solution and wherein the surfactant and the silica precursor solution are in a mole ratio that is 
above a lower mole ratio that produces a non-mesc/porous silica phase and below an upper 
mole ratio that produces a lamellar phase. 

58. A process to form mesostructured /films, comprising: 

(a) preparing a precursor sol containing a soluble source of silica, an 
aqueous solvent, an ammonium cationic surfactant and an acid catalyst; and 

(b) depositing the precursor sol on a substrate wherein evaporation of 
solvent and water in less than 5 minutes causes/the formation of said mesostructured films on 
the substrate surface. 



59. The process of claim 58 wherein the aqueous solvent and the catalyst are 
provided in amounts that maintain a hydrolyzed precursor sol while avoiding gelation or 
precipitation. 



60. 



The process of claim 58 wherein the soluble source of silica is a $ilica 



precursor alkoxide or tetrachlorosiiane ana wherein the surfactant and the soluble source of 
silica are in a mole ratio that is above a lower mole ratio that produces a non-porous silica 
phase and below an upper mole ratio that produces a lamellar phase. 
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69. — (THnce Amended) The process of claim 58, wherein the ammonium cationic 



surfactant further includes alkyl triethylammonium chlo/ide or bromide surfactants with 
different chain lengths. 



70. The process of claim 58 a further comprising the step of calcining said film at 



450°C. 



71. The process of claim 58, wherein thaprecursor sol is deposited on a substrate 
by spin coating. 

78. The process of claim 58, wherein said soluble source of silica is an alkoxide 
silica precursor or tetrachlorosilane. 

79. A process to form a mesoporous structure, comprising: 

(a) preparing a precursor sol containing a soluble source of silica, an 
alcohol and water solvent; an ammonium cationic surfactant, and an acid catalyst, wherein 
said solvent is provided in an amount resulting in complete hydrolysis and said acid catalyst 
is in an amount to maintain a hydrolyzed precursor and to avoid gelation or precipitation in 
said precursor sol; 

(b) forming the precursor sdl into a preform; 

(c) evaporating said solvem from the preform at a rate that forms a 
mesostructured material; and 

(d) calcining the mesostnfctured material to form a mesoporous structure. 

80. The process of claim 79 9 ^herein said precursor sol contains alcohol which is 
a byproduct of hydrolysis, and said mesoporous structure is a film* 

81. The process of claim 79/ wherein said preform is a droplet, said alcohol is a 
byproduct of hydrolysis, and said sol is spray dried to form a powder. 



82. The process of claim f9, wherein said drying is preformed in less than 5 



minutes. 
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83. The process of claim 79, wherein said precursor sol contains dilutant alcohol, 
and wherein the mesoporous structure is a film. 



84. A process to form a mesoporous structure! comprising: 

(a) preparing a precursor sol containing a soluble source of silica, an 
alcohol and water solvent, an ammonium cationic surfactant, and an acid catalyst, wherein 
said solvent is provided in an amount resulting in complete hydrolysis and said acid is in 
amount to maintain a hydrolyzed precursor and to avoicj gelation or precipitation in said 
precursor sol; 

(b) forming the precursor sol into a preform; 

(c) evaporating said solvent from the/preform at a rate that forms a 
mesostructured material, wherein said mesostructuredf material contains surfactant; and 

(d) calcining the mesostructured material to form a mesoporous structure. 



85. 



(Amended) A process to form a mesbstructure, comprising: 

(a) preparing a precursor sol containing a soluble source of silica, water and 
alcohol solvent, an ammonium cationic surfactant and an acid catalyst; and 

(b) evaporating said solvent in less than 5 minutes to cause the formation of 
a mesostructure, wherein said mesostructure contains surfactant. 



The process of claim 79, wherein/the said precursor sol contains al cohol 
which is a byproduct of hydrolysis, and wherein said mesostructure is a film. 



87. The process of claim 79, wherein said preform is a droplet, wherein said 
alcohol is a byproduct of hydrolysis, and wherein said precursor sol is spray dried, 

88. The process of claim 79, whprein said evaporating is performed in less than 5 
minutes. 

90. The process of claim 79, ^herein said soluble source of silica includes a silica 
alkoxide precursor or tetrachlorosilane. 



Response to Advisory Action 



PAGE 7 Of 16 



DO. NO. 1941-70 



Received from < 503 973 1459 > at 2/15/02 5:34:49 PM [Eastern Standard Time] 



FEB- 15-2002 15:00 



MARGER JOHNSON ET AL 



503 973 1459 P. 14/22 



91. A process to form a mesostructure, comprising: 

(a) preparing a precursor sol containing a soluble source of silica, a water 
and alcohol solvent, an ammonium catlonic surfactant and an acid catalyst, and 

(b) evaporating said solvent in less than 5 minutes to cause the formation of 
a mesostructure. 



92. The process of claim 91, wherein said solvent is evaporated in less than 1 



minute. 



93. The process of claim 91 , wherein said solvent is evaporated in less than 1 0 



seconds. 

94. The process of claim 9 1 s wherein the safd precursor sol contains both 
dilutant alcohol and alcohol which is a byproduct of hydrolysis, and wherein said 
mesostructure is a film. 

95. The process of claim 91, wherein said'preform is a droplet, said alcohol is a 
byproduct of hydrolysis, and said sol is spray dried. 



98. (Amended) The process of claim 91, wherein the ammonium cationic 
surfactant further includes alkyl triethylammoniun^ chloride or bromide surfactants with 
different chain lengths. 



1 09. The process of claim 40, wherein/the film exhibits an index of refraction 
between 1.16 and that of silica. 

1 10. The process of claim 58, wherj^n the films exhibit an index of refraction 
between 1.16 and that of silica. 

111. The process of claim 79, wherein the mesoporous structure is a film and 
wherein the film exhibits an index of refraction of between 1.16 and that of silica. 
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112. The process of claim 85, wherein the mesoatructure is a film, and wherein the 
film exhibits an index of refraction of between 1.16 and that of silica* 

113. The process of claim 86, wherein the filnjl exhibits an index of refraction of 
between 1.16 and that of silica. 

1 1 4. The process of claim 92, wherein the m'esostructure is a film, and wherein the 
film exhibits an index of refraction of between 1.16 and that of silica. 

115. The process of claim 99, wherein the /films exhibit an index of refraction of 
between 1.16 and that of silica. 




1 16. (Amended) A method of forming templated mesoporous material on a 
substrate from a silica precursc r solution containing an alkoxide silica precursor, and 
ammonium cationic surfactant and a solvent, ^hile avoiding gelation, precipitation and non- 
porous or lamellar structures, v 'herein the improvement comprises the steps of: 

(a) preparing a rid silica precursor solution using a solvent; 

(b) dispensing i layer of said precursor solution on said substrate; 

(c) thinning sai d layer by spin casting; and 

(d) fomiing ten iplated mesoporous material on said substrate by 
evaporation of tfcfe solven\in les! ; than 5 minutes. 



117. (Amended)/ Am« (hod of forming templated mesoporous material from a 
silica precursor solutioia dontaW lg an alkoxide silica precursor, an ammonium cationic 
surfactant and a solventJWhile abiding gelation or precipitation or non-porous or lamellar 
structures, wherein thetimjjroverxlent comprises the steps of: 

(a) preparing sa d silaca precursor solution using a solvent; 

drawing, spraying or squeegeeing said silica precursor 



(b) spin casting, 
solution; and 

(c) evaporating 
mesoporous material. 



te solvent in less than 5 minutes to form templated 
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1 1 8. (Amended) A methfod of forming templated mesoporous material on a 
substrate from a silica precursor solution containing an alkoxide silica precursor, an amount 
of surfactant great enough to avoic a non-porous film but not enough to produce a lamellar 
structure, and a solvent, while avo ding gelation or precipitation, wherein the improvement 
comprises the steps of: I 

(a) preparing sai< I silica precursor solution using a solvent; 

ayer of said precursor solution on said substrate; 
layer by spin casting; and 



(b) dispensing a 

(c) thinning said 



evaporation of the solvent in less 




(d) forming temi lated mesoporous material on said substrate by 



han 5 minutes. 



119. (Amended) A me hod of forming templated mesoporous material from a 
silica precursor solution containii tg an alkoxide silica precursor, a surfactant and a solvent, 
while avoiding gelation or precipptation and non-porous or lamellar structures, wherein the 
improvement comprises the steps of: 

id silica precursor solution using a solvent; 
;, drawing, spraying or squeegeeing said silica precursor 



(a) 
(b) 

solution; and 

(c) 

mesoporous material, 




the solvent in less than 5 minutes to form templated 



120. (Amended^ Afcnethod of forming templated mesoporous material on a 
substrate from a silica precursor solution containing an alkoxide silica precursor, and a 
solvent, while avoiding gelat on or precipitation and non-porous or lamellar structures, 
wherein the improvement co nprises the steps of: 

(a) preparii g said silica precursor solution using a solvent; 

ng a layer of said precursor solution on said substrate; 
said layer by spin casting; and 
templated mesoporous material on said substrate by 
less than 5 minutes. 



(b) dispens 

(c) thinning 

(d) forminj 
evaporation of the solvent ir 
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121. (Amended) A method of foimSng templated mesoporous material from a 
silica precursor solution containing an alkox/de silica precursor, and a solvent, while 
avoiding gelation or precipitation and non-tforous or lamellar structures, wherein the 
improvement comprises the steps of: 

(a) preparing said silica precursor solution using a solvent; 

(b) spin casting, drawing spraying or squeegeeing said silica precursor 

solution; and 

(c) evaporating the soj^ent in less than 5 minutes to form templated 
mesoporous material. 




Oik 122, (New) The method of claim 116, wherein the solvent is an aqueous solvent. 
123. (New) The metl on of claim 1 1 7, wherein the solvent is an aqueous solvent 



0 ^ 1 24. (New)NThe mei 
125. (New)Vlie\nei 



t tod of claim 118, wherein the solvent is an aqueous solvent. 



tod of claim 1 19, wherein the solvent is an aqueous solvent. 



126. (New) The mdthod of claim 120, wherein the solvent is an aqueous solvent. 



1 27 . (New) The rofethod of claim 121, wherein the solvent is an aqueous solvent. 

128. (New) A calcined megoporous silica film on a substrate fogged by a process 




prtsmg 



^ f<^6 1 dispensing a(£urfacta^ on the substrate; 



rf) ^ * . (j/Jic^) ^forming a filmon^ substpkr^y^^idVvaporation of the precursor solution on the 
wW ;^^tnte; and ^ ^ ^ ^ *> * , %W 

fvl r«f^o^T / ^ ^ heatingota'film on the substrate to a temperature sufficient to decompose the U 

./^T^x-— ^= — id^ 
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